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M*g 1 ] J P E G 2 0 0 0 OWKftv, fr9-7/<>' K<0 a - K^n 
y ^ (D^r- ? (o^m^U-f^ -ytfr-y 3 Vflli^^TT A Git 

JtlBTAGtil*»Mfr»tt, 
*> fcttjfrf* T A Git Lrffi*-t4H*-C** - * *m%kt-f fclBfc* 

[ffi^ts 2 ] » ^ i k iam^>®»a^« k & v* t , 

JifET A Git «JWf«tt. 2 Zttf 3 (D^Tf^> Y<D a - Y~7"o 

y W( >9 JKy 3 1 <^> lHLWtW K<^ 3 - ^ a * 

-S?3>fll*U &t>*K, iHH<otWK^-K/o^<o>f v?;v-v 

MK. JPEG2000 ^H"/^ KOn- K7n y * 

i:tf t^^e^ hf-^^OT'ibSlfy (&T\ ZEROey 

j.^^-y^v^) %SF>7*- 9 K*o*v>T Z E R O - T A GtiMR&£J& LTtBtl 
i-aZERO-TAGflWWPMWC*^^ ^Mm^^a-^ 0 

^ZEROlf^ ^V-VROf- * SrSttfHt. fct> ^M^i"^> ZERO- 

±ibzero-ta Gmmmmte. 2 3 0^9- ?w k© 
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;0 - K7*n 7 ^ W Z E R O 7 b - > t<^f*- ^ , skcnc, 1H 

jgOMg^-eX^J-f & £ J: K * «K iTfc SZERO-T A Glf #££J& L 

[8&ftfc£5] J PEG 2 0 0 0(7)I?|(:^\ K"7*n 

? * <^±{£ K&s-r & ^-r o tf ? b t- * o -c& £ tr y h v - > (J^T. z 

EROfcf? ht/W-Vfcv*}) <7)ti:^v^t Z E R 0 - T A Gift tT 

^nzERo-TAG it mmtivu *mz.z> wmsm&w.-e $> o -c . 

_tiaz E RO-TAG«fitlHli, ^W^O* 7V*> KOa- K^n y * 
J: 0 fc^fcvMBton- K"^ n ? * ^f^t IT, jjFr^Jig^-ea- ? 
ZEROt*7 h7 5 V->t^f-^^m I*»l«nZERO-TA 

6 ] 5 ma«^®«a^eiciov^-c> 

JifaZERO-TAGtitSWStfl*ti\ 2RZfU^3 (D^^> KO 

n- K^n 7^©ZER0Vf7 byv-^f-^, 

/*^K<7!>^a- K7 , n7^<DZEROtf7 f^-»f-^ 1 LH<W7* 
; ry - K7*n 7 ^ (?) Z E R O t*7 > -/V - >t<?)r - 3fc0m> 1H 

YLWf^y Ko^a- K7 , n7^WZEROli7 b "/V- >t<^f- * 
^OlftA^t^-tia l}. lE^lc^i-^ZERO-TAGlf^^^L 

[0 0 0 1] 

[§PJ^JSI1-&^tfm] 

G 2 0 0 0 L ^Mf»S^® ^ 1" ^ o 

[0 0 0 2] 

K&*o&#] 

SS^ iMMWfcfclROBfcd Oi:ILfct»«fc UJEPG2 0 0 0# 
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ftbtiT^&o JPEG2 0 0 0^«W IHtr^SrY. Cb, C 
T2^X^^^-rv^ fx-ri/y b^m^i«9#^>^^ 

J: i) x^f t > Ltf iff ft^tr% 
[0 0 0 3] 

e?h#0t?*ilf^^-> (J^T> ZEROe^^V-Vi:^-?) 

P E G 2 0 0 0 <7)#-^<k^a^ov^T{i. J^TO##^f 1 Kf£L < Si^$tt 
[0 0 0 4] 

r#jhH«LtWk^«faRiiim^ (j peg 2 o o) or^j , immwm 

73&£ft 2 0 0 0^> Vol. 54, No. 2, ppl64-171 
[0 0 0 5] 

J PEG 2 0 0 0«ttt> ±|B3- K^n y^^^S^ a 
^O^lcov>-COtilfll*^i-^i*fc UTAGkv^«*tj|fflUv>4. - 
flit, Krtoa - K"/n ? ^ t 2 X 2 fl 1 1 iilfc U 4i^T03-K 

U 4i©3 - K7n -^©rt lot^f tf-^ 1 ^ 

fttt. ±IBfc*W5£LfcTAG*2X2«*l»*:U 4OO^COTAG*»0 
lo±ftOTAGt0tU 4o<7)TAG©fl, lotU©TAG# 
^MWil^OTAG*ltn o JaTWWH^bT, IKifiOTAG 
f«i:iit±i^lO(DTAG<Oi^^tTTAGiWlf 
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[0 0 0 6] 

t:TAG If 0 & o T v» 4 P£Jf i *9 Kteffif S^-K 

(dm&x&^x fc&m^nfrhm^m <?>w%t- ? omm ? ^> t a g« 

0 * o T v> * Hf Jg * »> 4> Tft Kftfil" in-Wy^Co^li, /< 
[0 0 0 7] 

£ fc^ JPEG2000 0«ifc-CI±> ±8B=* - 3 ^ 

O^Olf^O^ ZERO try h 7 ! 'l/-^8fc^'lt^^^1"^^ LT ZERO 

2X2<ll&l&i:LT#ffiU »ZEROk*? h 7° V- >«[0*/JH»Sr^O 
aoZERO-TAGOltU #3-Kyn^OZEROe-; h^V->© 
||*S»lft^^JtlB^*^*<Mi^TAG*^b5lv*fctt^3E»-t«o HK, Bl 
0^9 80^3- Y'-yu y ? K-D^Xi£tbtz2 X 2 OJtlBZ E RO-T AGOf/h 
t^lolt^ZERO-TAGOttU #Z E R 

«b l o±fiO Z E R O-T A GOi*iL3lv>fc«t:Slft*o £ITW*^^ JH 
fc±ffi<&ZERO-TAG<*H6*3fc#. jMM5mi«±ttOloOZERO-T 
AG©f*^UZER0-TAG*«O»tf^7t5o 
[0 0 0 8] 

iOJ:^ ^LT^i6^ZERO-TAGOlf^^Jffii-tLt^ ZEROtTy b 
[0 0 0 9] 

tin -r si s] 
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fBSUH O * * y =Sr^H £ Itv^co JifB^T > * ;v- v a V <D^m*? Z E R o e y 
b ^W- >&<Olif iCio'v>tf±fi<?)T A Git #S.tf Z ERO-TAGtif$&£ 

jt-f & £ o fc 0 

[0 0 10] 

v> a > If ft& lfZEROe?h^V-> SfeOlf TAG W«^j£ffi * - K 
tiza *) VT^?4 A&mi&svSlfe-e. /hMOTAG«#JS**rlllB&;5U/ f ZER0- 

t a g it #n#f 0g& x. fciKM&ai&iK ^cit^aa^hi-^o 

[0 0 11] 

^WVM 1 oWte&SMtli. JPEG2000 OfcifcKtfcv^ #^7Vn*> 
[0 0 12] 

$Hi<Df 2 <7>Wt#LS£lfili. ±fB& 1 ^M^fcSMKfc^T, _t|BT A 
Gffi#fUB#r*&fc^ W/l' 2 ]%.Zfl"<)V3 <7)&9-"7'*y y > 

? ;v- v a >1f ffc> lOlHL > K^n -K^ny^r/^ 

3 vffiSL 1 L H O'frTVtv K^n - Kyn y * <a-f > * a vf 
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[0 0 13] 

JPEG2000 O^K*^ K©3- KT'n * * OJi^^tti" 

>tv^) ^ICfto^TZ ERO-TAGlf ^^^L-cm^^^»ZE RO- 
TA Glf#Mff^-e*oT. ^WOVWr^y KOn- K^a y ^ i 19 *>^& 

y hyv->^cOT*-^*§tt#^ itt»t=*tJEi5-raZERO-TAGfll*«r^ 
[0 0 14] 

RO-TAGffif«UR*f*95»±. U^)V2RX/U^.)V3 0^-y^y K^O 

3 - y^ZEROey h >»Of- * . 1 LHOt^> K<*>£ 

n - K^n 7 ^ Z E R O t' -y h / V- >Pr - ^ t^'i^ 
V Ko^n - K7*n 7^OZER0H*7> yv-^f- * Bf5etf>JEJ£"f 
A2rr*£ fcteJtK jt^^M^i-^ZERO-TAGIf^^^LTm^i-^ 

EIK-C* & - 1 1" * o 

[0 0 15] 

*§&W<Dm 5 0®*fc&S«»±. JPEG2000 ©IWfcfcSfev^ #^7V^> 
K(7) n - K7n ? * <0_hffcfcf£tt-r££T4> If ? h f - * # s 0 -e£> £ If y h V 
-> (JBIT\ ZEROey h-ZV-Vfcv^) *ioVTZERO-TAG 
««*^LTm^^&ZERO-TAG1f«^«J*#^*li«*!!a^1t-t?* 

or. ±uzERo-TAGmmmmm±, ^i/^t^vKw^-Kro 

^OZEROify h7l/->Jfc<0"?'- E*>K2*Joi-*TAGffif*ft 
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[0 0 16] 

R 0 - T A Git ®MffiWte> 2 W 3 co^y^'V V<D n - K7n 

a-F^ny^oZEROlff f^W-vftOf-^, 1 LHOt^>K<D^: 
3 _ K y n O Z E R O 7 h ^ V - > tOf - ^ > fJ/l^ 
> Ko^n- K^n -y^^ZEROlf^ h yi/-ypf-H, ^^iJt* 
A*J-f & - t £ 0 > E*> fcttJfrt* Z E R O - T A Git fCHiM^ 

mure** £ t zmfflct-f&o 

[0 0 17] 

(i) &im& 

yn^i^U 01 (b) (i. ^^a^^^aSRO^n^^H*^ 

-r 0 mi (a) KTF-txo^ fm<o&nK*&nmm&ft"ci*. jpeg2 
o o otzmmLtz^mx-& j $i\:$m*irf J jo qm&u 1 xm^r- 

. Cb, Cr^M^f-^^IU;f, 9x-yi/y HaW»2U^ 
t\ ^M^f - ^ i^lTMiit t it 2 ^xSt-f x-^V 7 

<7)^x-/l/7 5LL, 5HL. 5LH, 5HH. 4HL. 4L 

EL 4 H Hn 3HL, 3 L H> 3HH. 2 H L> 2LH, 2HKL 1HL> 1L 
H. 1HH) &&m%-'&£ tTtf y h"/l/->tw^HHU 

Zftio _hfB3® ^ O^&ti. "significant propagation pass" > "magnitud 
e refinement pass" . "cleanup pass" fcn?wr*L-CV*& 0 
[0 0 18] 
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9 n-etL^ttm^^tL^o 

[0 0 19] 

I LT^OTAGlf&fl?#flii&7 Hffi^Ji-io a^»b<ttWf*^ TA 
G«#*MfrBK7 tt. £:W^k^7^> K©3- K^n y * * 19 fc^fcvMStf) 

flMR***t#»t, iet»KWl6-r*TAGfll#«r^JKU SRAM8i:ffi*t*« 
[0 0 2 0] 

ZER0l^^^->»tH) &«lttiU ZER0-TAG1ffj»Wl 
OCBJti. *fc#L <fWH-*#. ZERO-TAGIfWfllKl 0 14, 

tu> ^M-en- Kyn«;^ZEROlf7b 7V->&<OT- 9 
»t#»t. E*^*t*&-r*ZERO-TAG«««:^KU S R AM 8 Kffi^l-* 

o 

[0 0 2 1] 

h^y^£jft*B5t±. JPEG 2 0 0 0©W:tv\ SRAM8^«b 
TAGfWZERO-TAGi^MU ^?>a?^&jSU V 

[0 0 2 2] 

mi (b) ^i-xoK, mm^m^^mi^mmmm^^ j peg 20 

0 0t:Wt^It«W^tT% WHbr&r-9&* J PEG2 0 0 
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ti& 0 mm**-*'**? j > 9 fr-v a >m$m&&2 3 

[0 0 2 3] 

bT^OTAGtif«U¥P*flHlK2 4 l*W*i-*o < T 

AG1t##tfrlIlB&2 4 tt. fSmmt'C^^y^ KO>f >^-va >1tfft<7> 
A# I'M LTItt*) fcttJCfr* * T A Git ««: S R AM 2 5 ffi^j-f * o 
[0 0 2 4] 

ZEROe? h7°V->^ffi#R«m^2 6t±, FA ? rof-^*»?)Z 
EROtf^ b^W>^i(liU ZERO-TAG1f|5»»*fIlItt2 7 ^ffi^f 
*o m^#t<m^i-^^ ZERO-TAGifft@K2 714. 
$>7b>*t~7^V KOZEROtTy h >&<0?J3 fcfB CTlt*) fcWJfcl - * Z E 

R0-TAGM*SRAM2 5 lcffi^j"t* 0 
[0 0 2 5] 

fff-^^2 1li, JPEG 2 0 0 0«Cfv\ SRAM2 5^ 
T A GflMIRtf Z E R O - T A GflMltR*ffl U itttiti^^t, re* ? 

> 2 2 icffi^j^-^o 2 2ti, JPEG2000 IC^fti" 

[0 0 2 6] 

(2) TAGtiliMSI^flHlK- 

TAGlf^*figj^7^2 4^«^tmfP^ov^Trai-^>o TA 

G«*W»«fEI»7Xa p 2 4l±raC#jRtNfc&fcie>, TAG«#**f0K7fcov» 
[0 0 2 7] 
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v^T, ^n-K^n^lcii. n^^^MBLrfV- YUm^Mom^^M 
[0 0 2 8] 

H2&C(3\ 3E^> 2 X 2i<^)3- K^n 7 ^ *f fit ttf ft f>^f Tt<^ 
TAGlf#rt*&&Tl~Tl 6. _hIBTl~Tl 6 <DT AG * 2 X 2^£ 1 ®.t 
LX#.X>tzm.T&Z*) lo±©TAGflNIWTl 7~T2 0. Tl 7~T2 

0U W 5M>^4 ^t^*> Ki:o^t(i, 

XJSlT-C*&/£«>, TAG«*t±***^o «±.ftOTAGlWR*C* 
&T2 1I4, l/^105*tWK (1HL. 1LH, 1HH) to^CO* 

[0 0 2 9] 

H3f*. TAGflf«»*fiatt7 0#iR«r^i"H-e**o TAGftlM7 

ii, i^;v 2 ^ifv^v 3 o£r9-^> y<o =j - K^n ? * <z>-f > * s> a ^ 
if l^lHL <D*y?s*> K©^3 - K7*n ? ^^>^f ;v-v a >1f 

•?A*rr&-£K£*K E*fc»JS«TAGfll**SUfcU SRAM8M 

■$-*<, 

[0 0 3 0] 

SHETAGflNWWfB*7tt, *tWKOTAGi««; 
4@lc^lt-C^i6> W:4o©f-^Dl~D4 (H 2 OTAGlt^ 

-i"C% t-*-?D114> W3©tWK3HL, 3LH. 3H 
Hfcov>-C*>TAGtiH*T2. T3> T4«r**&fc*^ ^2©t7*^ 
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K2HL, 2LH. 2 HH^V»T#40**4TAGflN(iT 5 ~T 1 6> £0* 
±te<7>TAGlf#Tl 8. T19Sf f T2 0«o l/^5ftO t l/^4©t 

f-^D2~D4li, 1LH, 1 HH ^o^T<75 

TAGtifffcT 1 ~T 1 6. T 1 7~T 2 0SI>'T 2 1 TMfJ&^&o 
[0 0 3 1] 

? ;v- >f 3 >1f # I (n - K^n ? ^45 <0^f > * ^~ v a ><7)^r l/0t 
•T^Jt^5 2 i Offi^^tt^H i g h WV(D<i 

^ ^ 3 >if i <^x* *3M* »*, * *t* -r > * v 3 ymn I * 
^ >^ ;v -v 3 >'lf#i ^r*-* *&&<vmm®&i o o i:^'7V;v^t^o 

[0 0 3 2] 

»i08£lOOl±. 6 AtlZtiZWmm^®. (Hi gh/Lo 

w) i:£Dt, ^V^M^^a-K'/n^^ >^;v-v3^«# 
I OAND^- b 7 1 ~ 8 6^<D&m\Hm (l"** 1 <W?V<> Fffi^/t^ 
;V2~5^^>Kffl^^) *^mx^>o ^®S£1 0 OlW^v* 

[0 0 3 3] 

(a) 7*-?D l^i&^Ht 

y 7 >V^ : ? 5 0K7#~6 ef^-F/n-y^^^^^v^^ 
ItfXtlZfrX^&m, ^NtEli&l 0 OKAli£*L&ijO$Ht-^i "Low" 

x.&o h l/y^^ 5 0 ^7#~6 6#(7)^- K^ n ^^ ^^ 3y 
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5>a >mmi HkT<DM*)ANDr- h 7 1-8 6 KmjJ-t&o 
[0 0 3 4] 

-O^IZ&^X, ANDf-h 7 1 (D&m^XJjM^XtJZti&r-- * \± 
M^o ANDr-b7 204H»A2jS»fctt. 0fc7#~l 0*O3-Krn 
y * O > * v a >m Wl I S o ANDy-h7 3 

^Kfi, JUKI 1 f - 1 4 f O a - y ^ ©>f > ^ ^-'^ a >*W I 
£*L& 0 ANDy-h7 4^ffAM?i:J±^ 5#~1 8f©3-K 

^U^^V^^a^lM^^o AND^-h 7 5 0^tfX 
Wa9f, 2 0#, 2 3f, 2 4f03-K7-n 7 ^r^ 
-v?3 >1f#Irt s A:tJ£*L&o ANDy-f7 60mA**fKtt, UK 2 
1#, 2 2f, 2 5f, 2 6f©3-Krn7^©r/^-v3>ffi«I^ 
;ft$*L&o AND^-b7 70#ifAM^^ «C2 7#. 2 8*. 3 1 

3 2f03-hVa?^^ >^;v-v?3 >if IHI ^A2J AND^ 
-h7 8^ifAM^I^ «^2 9f, 3 0f, 33#> 3 4f03-K 
7n^^>^-v'3 ^« « I * • AND^-h79 ©4Ht*X 
2jJ»fctt. 0K3 5#, 3 6f, 3 9f, 4 0f©n-K'/n7^^ W 
-?;a>flWlI#WEl**L4. AND^->8 0omX*»?Cli, 0K3 
7#^ 3 8f, 4 1f> 4 2 f O ^ - K 7 o 7 ^ ^ > ^ ^ - v a > 'ii I ^ A 
2l$*L&o AND^-fSl^ifAM^l^ 0fc4 3#. 4 4#. 4 7 

4 8f«)3-K^n^«)'f>^A'-'> , 3>iiftlM?^o ANDr 
- h 8 2<^4«^X^i L K{i. 0fc4 5»* 4 6f, 4 9#, 5 0#O3- K 
^n^^>^-5?3>««lM^i. AND^-h8 30mX 
^3»*=tt, Ii:-5 If, 5 2f> 55#, 5 6f^-Fy0 7^r^JV 
-y 3 >1fflM^So ANDy->8 4^ffXM^i-^ 0fc 5 
3#, 5 4f, 5 7f, 5 8t^3-^ D " V^/W-^a >1f#I* s A 
*$tL4o AND^->8 50#fifXM?-i:ii, 0K5 9*\ 6 0#. 6 3 

->8 6^«fAM?-t:^ 0K6 1#> 6 2f, 6 5f, 6 6#©a-K 
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[0 0 3 5] 

(b) t*-*D2#£&<^H# 
->"7 b V*JX9 5 0^6 7t<D3- K^ny^O^f >^;v-^a >fjf|H 

✓<>K (1HL. 1LH> 1HH) v7hW^^50C67 
#~ 13 0 %<D n - K"/n 7 * O'f > * A'— a >1f £8. I (OXtiii^T Lrt:B#, 

„ ANDy-b7 1-8 6Cffi*tSo 
[0 0 3 6] 

ANDy-h7 1W#ffAM^^ 0fc6 7#, 6 8f, 7 5f, 7 6 
#0 rr - YrfU y 9<T>4W )V- V 3 >m # I $ o AN D^- h 7 2 

04H»-WEJ«HF'^»*, *K6 9#. 7 0f, 7 7f, 7 8fOn-K"/n^ 
<^ >^;^-^a >«#I^A^I^tL^o b 7 3 0^ffA*«?^ 

{i>JlR^83#, 8 4t, 9 1f> 9 2f»3-K/a^^>^-y3V 
tiNftIri*A;*J$*L*o AND^- h 7 4«mX**fi:it 5#. 8 

6=IK 9 3f, 9 4f03-K/Dy^O>f"/i'^-^a5'flNII* f ^*^S 
0 AND^-h7 5«fX^KI^ JR^7 1f, 7 2f, 7 9#> 8 0 
#Orj- Fyn-y^r^^ya >flf«lI**A*$tL&o AND^- h 7 6 
©WX^CIi, *K7 3f, 7 4f, 8 1*. 8 2f03-K^n^ 
^ ^ V ^ 3 I tfAtl S o AND^- h 7 7 (D^m^rXti^^ 

(4, JH^87#, 88§, 9 5f, 9 6f©3- K7n y ^r/^^va > 
mmi&XUZti&o AND-f- h 7 8^##-^A^I^^{i> Wt= 8 9#. 9 

0#> 9 7f, 9 8f«53-K^D*;^0>f , /^A'-^3>ttiI^*3^ 

0 h 7 9<^)#^A*^^«. 9#, 1 0 0#, 1 0 7#, 

1 0 Sfoa-K^ny^^'/^^-^aVflMII^^^o AND^- 
h 8 0O^XM?i:tt> «K1 0 1f, 10 2m, 1 0 9#> 11 0#O 
3 _ y?uy ?<D4 yffr-Pa >'IS^l76 s A*$tt*o AND^ w h 8 1<^# 
if-^-A^^^fi, 1 15f> 11 6#> 1 2 3#> 12 4#<7)n- K^n 
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7 ^>f^W3 Vfl!# I ** A* * *•* o A N D h 8 2 04Ht#A*» 
H:il7f, I18f, 125* 126f^-Kyo^or/ 

HI 0 3* 10 4* 111* 112f©3-K7n7^r/^v-v3 
yffiftftl ri^^Sftao AND^-f 8 KD&m^XTsWi^^ JEtw, 105 

* 106* 113* H4f03-Krn7^^y^v-v3«I 

AND^*- h 8 5 0#ffA*^^li> «K 119* 12 0 

* 1 2 7* 1 2 8ftf)3-f7nf ^^^-^a^* 1 * 1 ^** 1 
&o AND^h8 60tifA^^^ MK12 1* 12 2* 129 

* 1 3 0^<D^-V^u y^(04 Sirfr—Va I ffXt) £ tt* o 

[0 0 3 7] 

(c) f-^D3tS&*R 
y 7 M^** 5 0^0 1 31f-19 4#On- K7-n^<Dr/^^ 

3 yflMft I OWUW JilBf - * D 3 o^ftRlflfiSWrbW. - 

K^ny^Wf V^/W-^a^flMUr*. JSILToaO. AND^-b7 1-86 
[0 0 3 8] 

AND^>7 1^ifAM^'li> JUKI 3 1* 1 3 2* 1 3 9# 
14 0 f O 3 - F^n 7 > ^ ^- v a >1f ^ I ^ $ tt^ o AND^ 

-h7 2^ffA*S^:ti> JUKI 3 3* 1 3 4* 1 4 1* 1 4 2# 
W3 -K7*D^or/^V-V3 >if # I tf*** £ o ANDy-h7 3© 

1 4 7* 1 4 8* 1 5 5* 1 5 6f^- Yrf 
n^O^^V-va VflNH I * S A2J $ *^*> o AND^-b74 o4Hi^* 
STOi, lC14 9f, 1 5 0* 1 5 7* 1 5 8f03-K-/n^©^f 
y $ 5; 3 I $ tt^> o A N D ¥- h 7 5 O^e-^A**^*- 

«K 1 3 5* 1 3 6* 1 4 3* 1 4 4f <^^K7*n^^^^ 
g Vlfffft I *t*<» ANDy-V7 6«#ifAM?^^ «IC 1 3 7 

* 1 3 8* 1 4 5* l 4 6f - hVoy^O^f >^)l/-^a >1til 
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#A***L*. AND**- h 7 7 0m^I^tt, AC 1 5 1#, 15 2 
#> 1 5 9f, l 6 0f<03-F7'n7^O'f>^^ k -y3>iiI^Atl?^ 
4o ANDy-h7 8©mX*»Kli, *K15 3#, 1 5 4#, 16 1 
# N 1 6 2f<?53-FyD7^^)^V^^-y3>1fiI* i A^$tLi.o AND 
y->7 904Ht^*^tt. M^l 6 3f, 16 4#, 17 1f> 172 
§0 3- K^n y *<7M >*;V-V3 >tit#I# s A2j£*L&o AND**- b80 
O^R-^TJ&a^^tt. «fcl6 5#* 16 6f, 173#, 174f©3-K 
^•y^r/^^'/a VflWft I ^AtJ § *t£ o A N D **- b 8 1 (D&m^X 
:0SffWi, J0UC17 9#, 18 0t, 18 7f, 188t©3-Krn^O 
> * ;v - y 3 >ffi m. I * f A* £*L& 0 AND**— h 8 2 O^-M^A^^T- K tt 
,IC18 1f, 18 2f, 189f, 190tO3-K^n^or^- 
V3 >flt#I**A^**tSo AND**— b 8 3<7)#>fS-^A^^T-^{i> Afc 1 6 
7#, 16 8#> 17 5f, 176f03-Krn^or^^3>«« 
Irt*A#S*L&o AND*-'- b 8 KD&m^XUm'f-WZ, 16 9f, 1 

70 ^ 1 7 7#> 17 8f«!)3-K'/Dyi'0>f>^A'-V3>iliI#^] 
$*L&o AND^>8 5<7)MfAWi:^ «K18 3#, 1 8 4#, 1 
9 11§\ l9 2f03-K^oy^^>^-^3>fillllM^o A 
h 8 6 ^^A^^te. IKfc 1 8 5#, 1 8 6#> 1 9 3#, 1 
9 4 §(7) n - K-/n y ?<D4 > * v 3 >1f # I #*A2J £ o 

[0 0 3 9] 
(d) T y -^D4#§^B# 

y 7 h VvX* 50i:i95f~2 5 8f^)3- V7uy9<04 >*;v-vs 

®j$l 0 Ott* v-7 b 5 0*W^Cffl*«#lS*3-^ n *^ 

0>f>^^ 3 >Ml^ JSLTOfiiJ. AND**-b7 l-86i:HlW 

o 

[0 0 4 0] 

AND**— b 7 1 04HS-^A*aHF^>4- 1 9 5#, 1 9 6#, 2 0 3f 
2 0 4#O32-K^n^*O-f>*;V-^3>'1f^I^A^I$tL^ 0 AND** 
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- > 7 2^«fA*^^i^ 19 7f, 19 8f> 2 0 5#, 2 0 6f 
On- K^D-^O^^A'-^a^im^o AND^- h 7 30 
#M-WtJ»^», *K2 lit, 2 1 2f, 2 1 9*. 2 2 0fO3-Kr 
07^>f>^3 I $ti-^o AND-f - h 7 4 (D&m^-xti 
Jl^ttt, MC2 1 3f , 2 14f, 2 2 If, 2 2 2t«3-K/n^©>f 

v^^-va^it^i^x^i^tL^o ANDy- h 7 5©mx*srf^it 

Ii:i9 9f, 2 0 0f, 2 0 7f, 2 0 8tO3-F7'O7^r/^v^ 
a >fl|«I*»A*$^*o AND^- h 7 6^fAM?i:l^ WK2 0 1 
f, 2 0 2#, 2 0 9f, 2 1 OfOa-K'/n^O^ >^;V-va 
*»X***t* 0 ANDy- h 7 7^fifXJ^i:^ Mfc2 15*, 2 16 
#, 2 2 3 IK 2 2 4fOn- K'T'n y 9<7>4 >9)V— v a >1f#I * s A^J^tt 
£ 0 ANDy-h7 8W#ffAM^:^ «*C2 17#, 2 1 8f, 22 5 
#, 2 2 6f ©3 - K7n ^«>f V^^-y a >iftI^$*l5o AND 
Y~ h 7 9<0#M^X^«^T-l'{i^ 2 7f , 2 2 8#, 2 3 5 f , 236 

#4)3- K^n -y *<a>f >^;i/-v3 >'lf^I^Atl$tL^) 0 AND^- h 8 0 
04H»7JtJSKPCtt. KC2 2 9f , 2 3 0f, 2 3 7f, 2 3 8f <orr- K 

>tiN£ I Z*LZ> Q A N D y- h 8 1 <D&m^x 
*»WI±* MK2 4 3#, 2 4 4f, 2 5 1 f , 2 5 2f03-Krn?^ 
^ V^;v-^ 3 vti}«LI**A^$*tS 0 ANDy-h 8 2 0^ifA^^Ctt 
, Mtc 2 4 5#, 2 4 6f, 2 5 3 f, 2 5 4f<03- FT'n-^^V^V- 
>1ff$ftId*7JtJ£*L*o ANDy- h 8 3^f-WJ»^tl^ 3 
If, 2 3 2f> 2 3 9f, 2 4 Of ©3- >VD y ^ ©>f A'- V a 
I**X*$tt* 0 ANDy-> 8 4<^4S^A;M^~^ 2 3 3f, 2 

3 4#, 2 4 If, 2 4 2f <0^~ YTu y 9<D4 >9fr—i?a >1f#M WXJJ 
ZK&o ANDy-h8 50#ffX^^^ *£2 4 7f. 2 4 8f, 2 
5 5 #, 2 5 6 ^ — F"7*n y ^ <7M > 9 H/— 9 J a >1f ^ I rt*A2J £ ttJg> 0 A 
NDy- h 8 6<S0#g-^A*»Tl*tt, HK2 4 9f , 2 5 0#, 2 5 7f S.^ 
2 5 8f <D^~ KT'n s> ^<£K V a >'lf ^ I ffXJj £ tt^> 0 

[0 0 4 1] 
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±&VtzT-9T)l-~'D4<r)m£&WzMBLX, ANDy-h7 1, 7 2. 
7 3.^7.4 <7>ai2K±> W*if-^D4)ji»9 2 CT AGlf^T 1 ~T 4 
LTX^^^a 4A*AND^-> 8 7 O^te^A**^- « A 
ND ^_ >75> 76> 7 7^.1/7 8<7>Hi*lte. -etL-rtL7*-^D^gP9 2 K 
TAG1ftT5~T 8 i: LTAU^tL^'ffe, 4 AtlAND^*- h 8 8^^A 
M^^^^o AND^-h 7 9, 8 0. 8 1^8 2«li> 

* D^Jftlfl 9 2 K T A G«^T 9 ~ T 1 2 LT Xti $ ti&m. 4 A 
NDy- b 8 9©^f A*^i:Xi^Wo AND^- h 8 3> 8 4. 8 5 
RZf8 6 Officii. ^HW-^DW9 2KTAG1f#T 1 3~T 1 6 
L-CA2j£*l&^ 4 A^AND^- h 9 0 <D&m^XJ3tM^"Xt) £ fr&o 
[0 0 4 2] 

AND^-h87. 8 8. 8 9 Xtf 9 0 <7>&2Hi. ^tlftlf- * D£j» 9 
2^TAG1f^Tl 7~T20tLTA^?^ 4A^AND^-V9 1 <D 
^m^AtUffi^^ZtiZo AND^-h9 lOtB^fi. f- * D^JM 9 2 
i:TAGftT2UUA*^^o 
[0 0 4 3] 

^*^^51 KfcAU^&o ^- Ffu 5 1{±. £-1 h 
<75 ^ > ^ )V~ V 3 >1f ^ I <DXt3 \,Zfc^X**?yYT V ~f =Ht^. 

o 

[0 0 4 4] 

2j£*l&o Jt^5 2cr>a^)^f^■Xt^^ : f-^^i^^> / ^^fi6<7)■t^ h^tt/cV 
v** 5 3^^£*tTV>&o Jt^5 2i±. 3-^n7^^n 1*6 

fVvX^ 5 051FT K V*i§5felli8&5 4<^^ ^-"//I'iBf Mt5o 
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RAMSlCffi^-T^o 7m«5lB*5 4tt, aTCRWi"* * ^ K:. AND 
y-> 5 8, 6 2. 6 6»lf7 0J:»)f-^DK D2, D3, D4ffi©>f>* 
v a vflMI I «>» § a*£74*fctt* * iL*^***** 7 K V**HMr* 
kLT«0. SRAM8i:{BM^TF^f-t?:f-^D2ffl, f-*D3 

[0 0 4 5] 

3-Krn7^*^>^5 10W» iK«»5 6, 6 0. 6 4X^6 8 

*6 3^^$tLTV^ 0 Jt^6 8«>^ore^A:&»^Kt***^te2 5 
[0 0 4 6] 

j£g£§|5 6 ^ rr- pyn <y^^^>^5 1 frhXftZ > Vttd* 6 7 

jyjtKfcofc^KH i ghV^OlH-^ti. Jtt»5 6©tMjtt* 2 
A^JANDy- h 5 8 0-^ftA^i:-e^^t *l* 

3gtO>f Wt-^^i6^!llc»i*L-Cjfi&«ISItt5 7*4hLT.h!BAND** 
-h 5 8^i9(7)^A^^^A*^tL-rv^ 0 iIANDy-b5 8li, H 

[0 0 4 7] 

&%$£q 0(±n n- kt-u y 5 1 frbXlJZfr&'fiV'y Yfa&l 3 

2XtlAND-r-h62 ©-#©«*;UJl»fc*fl!> * * O**^ * b 

3&<d4 >s*-?*mMfcmmLxmz>Mmm®6 1 £^L-c_tiaAND 

y- y 6 2 W^^fif A^^^^^tv^o itAND^- h 6 2 li. 



ffigE#2 004-3034459 



mm 2003-090825 



19/ 



[0 0 4 8] 

jfc$j£$6 4lt a- K^n 5 1 tf*fcA:fc3*U>#*> l^fiS**! 9 

2 A* AN D^- b 6 6 W-*©**^*^*©* *»tt»T?Aa S*U> £ 
^K, 3©<?D^>^-^S:E?>J^»«nLT^*il®llI»6 5 £^LT_hfBAND 
y-h 6 6<7)^«)O^X*aHF^A^$tLTV^e i»ANDy->6 6 ti. 

[0 0 4 9] 

j£g£!» 6 8t±> 3— K:/n ytriivy* 5 1 frh\t)2ti2>% V> Hifi**2 5 

^lAND^-h 7 O^OifX^S^t^^t tO«»-CA**tL*fc*^ 

ittflUwttlfcLTjfc* 5SB0S&6 9 £^LT_tffiAND^- 
b 7 OOJUO^^A^aHF-lwX^^ttTv^o iiAND^b7 0(^ Hi 
g h V-Ovaym^-XtfKBZX, T KV*»5feH* 5 4 Kl^flHMTfrXZJ 

[0 0 5 0] 

±jini?^ ANDy->5 8, 6 2, 6 6^7 0^1*, v7 b W 
X* 5 0li^>^;v-v ? 3>ffi#I^A^J^^3>-F-/n-7^<7)^6 710, 

[0 0 5 1] 

T*-*D&J&g&9 2 It, ^ANDr- b J: «9 BtfJ**LfcTAG«#T 1 ~T 2 

i zftm^y b i *)3fc^ 2 2 b a^iii i bfl-oor-^fcffrinL 

TJ&&3 2^ b^f-^Dl-D4S:4jSt*o 7*-^D^*P9 2 _tfE 
AND^-f 5 8, 6 2. 6 6 0 *&©^/l'^fl^WJ^t^7'" 9 

Dl~D4£SRAM8Kffi#1-&o SRAM8(t T b* V*#5felaH»5 4 J: 
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1 ~D 4 Srffitrt&o 
[0 0 5 2] 

EI4 (a) - (d) te, J PEG 2 0 0 0 <Dmm^^^ SRAM8l^#j£ 
tltz\"<)V \ W7'*y Kl H L i:ov»T©T A GflMlCf - ^ D 2<DMR~fi& 

o IH4 (a) ^-Ti^^, ft±^^Si-^>TAG1t#T2 l^lcoit^ S 
^7V^c> KK&^t*-* ^^-T^> K/n y < t i> 1 o$>^, 

BffTi&o TAGffT2 l<7)Tfi^tt^Tl 7~T2 0<^£p-< 

£<, 13 4 (b) ^i-i^C Tl 7WT2 0^1©^ M^-e^-T2oc0 

[0 0 5 3] 

TAGlf^Tl 7RtfT2 0WTfti:ftltSTl~T4, Tl 3~T1 6 <7) 
ft**'**,. 04 (c) Tl. T2. T3, THRCTl 5** 

1 <Df§j&, mmx-TFir 5 oo««rtl^r«if- * *> a - K^n y * j&q?£ 
tiifc^W.*^ T4. Tl 3RtfTl 6»WKtt, 

[0 0 5 4] 

££«e*|l6-C, TAG«iTK.T2> T3, T14WT15«Tft:tf 
f - n 7 ^ O > ^ ^ a >f f I ^1^^ o 6 7. 

6 8, 6 9, 7 0, 7 5, 7 8, 8 3, 9 1, 9 2, 1 0 5, 1 0 6, 1 1 4, 
119, 127 RXf 1 2 8 <D 3 K^D y ? 9 if^^f^ £ £ 

mZEROe^ h >rv->»0"7*-^JAffi*!sa*fTX.Jf J: v>£ i: Kfc *K gfc 

tBfE# 2004-3034459 
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[0 0 5 5] 

(6) ZERO-T AG1S$R#ftf@8fr 

BIT, ZERO-TAGffiWIII!^l 0^2 T^WftRinftf^^^^-Ctt 
931" &«» ZERO-TAG-W^M^fUl^l 0X^2 7 »±R & 
T\ ZERO-TAGflMMWfB»l 0*cov»TttW"t&o 
[0 0 5 6] 

HI 5 14. ZERO-TAGlt##Mfrll*&l 0O$fft*Mrt$«:»lfit4^ 
*OHt?*io H5 (a) ^n^2X2flO3-W?^ZER0lf 
yb^-«5> 6. 42&U f 8-C**«r£\ ZERO-TAGfflN&T«Hit£ 
#ZER0e-7 h 4 kU #3- Kyn^OZEROe? 

[0 0 5 7] 

-y&fc, HHSO»3ffi#fi"C** 2m^^L*:k£<^fr£fc£^$-*&° H5 
T-^LfcflB-Cli, 3H*7 b (5 i o = l 0 1 2> + 3** h (6 i 0 =1 1 0 2 
) +3 If «y b (4io=1002> + 4tfy h (8i 0 = 1 0 0 0 2 ) =12 If 
y bfrfe, 3 tTy b (4 i o=l 0 0 2 ) ERO-T AG«*+ 1 * * b ( 
1 1 0=1 2) +2 ^ ? b (210 = 102) + 1 If y b (Oio = 02) +3 

\£y b (4 i o = i o o 2 ) =i i m;:*^*- *• 

»O*! ! l*2X2iWZER0-TAGi#i:ifcL"C^±^ZER0-TA 
Gflft^ftSrfctJ: «K ECZEROey b 7° V- >»4r^-rffi #?>7*- * 

[0 0 5 8] 

06(i> ZER0-TAG1»«URWII1K1 0OfJS*f tH"C*4o ZERO 
-TAGlt«UB#rSII&l 0(4. v^;l/2^t^V^^3 0^:-9-7V^>F^3-F^ 
ny^OZEROVfy h^V-Vt^f-^> WIOIHLOW K4> 
^-Kyn^WZEROtf^^V-^-^ lLHOtWK© 
^-F^n-^OZEROt'^^-^t-^, lHH(?)f/ 
-K^ny^oZERO^yV 7'l^->t^)f- * & N j9f5fe*>JKJ£ 
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•CX*t4tkKJ:^ t*Wtet*ZERO-TAGi«t4«U SRA 

M8 icm^i-^o 

[0 0 5 9] 

j:0JMW9fcli. ZERO-TAGflMWWflHttl Ott, jfetJIWUTAG 

iff msmm i 1 h*k, ^wkozero-ta Giir#* 4 in n*it-c 

*»fc4o©f-^ZDl~ZD4 (@2i:^tTAGWf-^Dl 
- D 4 Ki WB-f * ) OZERO-TAG flMIRtfr- 9 ftOfilltt £ ttfc ZERO 
ey f ^V - > tOf - ^ ^ S R AM 8 ClMt ^>o itLKiO. V7h^ 

10 0 6 0] 

; > t> f _^ ZD i(i N v^;V3<Ot7'^>F3HL, 3 LH, 3HH^ 
v^ZER0-TAGlffZT2, ZT3. ZT4t, V^2 0t^r/F 
2HL, 2LH. 2HHi:ov^4oWZERO-TAGfiZT5~Z 
T16, ifiOZERO-TAGltfZTlS, Z T 1 92fctfZ T 2 <K Xfc** 

7#~6 6f©3-V^n^O7'-^il»^ZER0lf v b"/V-^«k 
<7>t*-*D2. 1~D2. 4. D3. 1~D3. 4. Dl 6. 0~D1 6. 
4,I»2 15, 2 16. 2 17, 2 18. 2 1 9 J: 9W*S*i*^I 
il*^ZERO-TAGffll«D17. 1-D17. 4.D2 1. 1-D2 1. 

[0 0 6 1] 

^*ZERO-TAG««ttWftv» 0 ^-*ZD2~ZD4l*. V^lOt 
W K1HL, 1 LH, lHHt:ov^ZERO-TAGffi#ZTl~ZT 
16. ZT 1 7-ZT2 0MZT2 1. 7#~1 3 0#. 

1 3 1#~1 9 4#. 1 9 5#~2 5 8#«>3 - K^n v ? <or- ?*BUttft«> 
ZER0^7V^V->t^-^D2. 1~D2. 4. D3. 1~D3. 4. 
.... Dl 6. 0~D1 6. 4. i»2 15. 216. 217. 218. 21 
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4, D2 1. 1— D2 1. 4-e#^$tt^> 0 
[0 0 6 2] 

*KflWUfcTAG««WfH*7 fcHCiMlKtt, ^ C#^#^^LT 
10 0 6 3] 

ZERO-TAGflf#«rlIIg&l 0 t T A Glt^WHl^ 7 ^Jt^cU/^^ 
Mrt^^J:^, TAG'lt#^I11^7^x.^>AND^-h 7 1-9 1<D 
ffrb9Kifc*riB]t&2 0 0-2 1 9# 5 W^*l&o \%MU&2 0 0-2 1 9 <7>^^ 

itmc-ebZo mnm^2 00-2 1 9«, mm-*- d^zero-tag 

fltSLOtt (ZT1-ZT21) ©ffllfc* £-ifC#IIII&£ l)ffi^#*t*7*-^*W*^Z 
EROtfy brv->ftXliZERO-TAGflHlOi (D1.1-D1.4. D2.1-D2 
.4, -021.1-021.4) ^f-^ZDM2 2 0 (TAGtMMWfH*7 

[0 0 6 4] 

r-*ZD4Jfc«2 2 0 14. *i»#H»J: 0m***t*ZERO-TAG«« 

oiii (zti~zt2i) , f-^lSilitftozERoey b^v-^lkXiiz 

ERO-TAGi^i (D1.1-D1.4, D2.1-D2.4, —D21. 1-D21.4) SR 
AM80TK^f»5 4' I' X OtB^Sft-fcT F VXK#£ Ctf. TKV 
7}g»5 4' W\ AND**- 1*5 8. 6 2. 6 6. 7 0 J: 0 m#3*L*/<c* 

f _^ ZD3 ^ T ? -^ZD4ffltC-6Jl9^x.-CSRAM8lcm*-r^o 
[0 0 6 5] 

H7li, MHHIS&2 0 OOffiJfcSrj^-BI-efc&o **H»2 0 0 fi. 7*-*Z 
D2. D3. D4=Sr***^«*>*t*o fll&tf, f-^ZD2t*«>4B, * 
^-r^L2A*ltB*ffl^>-t^^^ 2 0 0 b 2^2 0 0 dfcii. H^"t* ± "5 6 
6 8#, 7 5f, 7 6fOn-bVn>^OZEROlf7f^V->t ( 
mT, »«t^tt^ZP6 7, ZP6 8, ZP7 5. ZP7 6i:|B 

i-) «f-^M$*t4o 

[0 0 6 6] 
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ZP 6 7^ZP6 8l±, Jt«JS2 0 0 aKA#$*L*o Jt^S?2 0 0 al±, 
ZP68iHZP6 7 V*§-H i g h W^Ojfcij^lMi^-^ Z P 6 
8iHZP6 7^/h$v>i^{:L o wV^^Oit^m^^-t^^^ 2 0 0 
bom^m^^^tit^o -tV* * 2 0 0 bii, itWt^2 OOaiU*^ 
tt&Jt^^-^H i g h V^K7)ii^(:(iZP 6 8 L owW;K7)%^ 
KliZP 6 7 &ffl*-r&o 
[0 0 6 7] 

ZP 7 S&^ZP 7 6(i. ifrgctl2 0 0 c^A#£*l£o Jfcgc2f2 OOcli, 
ZP75il9^ZP7 6 ***:£v^frg-H i g h V^;VOJt^^:M-^^. Z P 7 
5iHZP7 6^?v^I:L o wl/^;i^Jfc$c^Mr^-&-feW * 2 0 0 
d^m^-M^l-^tlir^o 2 0 0 Jtgtff2 OOciU*? 

tt^Jt^^^H i g h V^;K7)^tC{±Z P 7 6^ L owW«^ 
i:iiZP 7 5 ^ffi*-r^)o 
[0 0 6 8] 

-trl/^* 2 0 0 b^W^^ 2 0 0 di «3 ffitl £ tL^^ti, J£ij£#|2 0 0 
eRi;-bl/^? 2 0 0 f lcA2l£*L&o ifcfc^2 0 0 et±. 2 0 Obi 

y) &t)-£tifzT f -?<7)1M.£ 9 fc-feV* * 2 0 0 d .£ *) ffi#£*Lfc^-*<7>(grt s ;*: 

t^t^fc-bW* 2 0 0 f^ifl^CHi^t^o -kW* 2 0 0 f (i 
, Jfc<gtf|2 OOei ^XTlZfrh&mfe^m^U. i g h l^vM^fi^V 
2 0 0 d X V) At)Ztl?zr-?Z, LowUW^^W^^ 2 0 0 
b i. £ fitzy*— ? & Z E R O-TAGIf^Of-^llZ T 1 tttffiM 

-2> o 

[0 0 6 9] 

?l*#^2 0 0 gii. Z P 6 7 J:^liffi^-*1SZTl£Ml^|v^ia£*^ 
C *l£ 6 7 n - K^n y ?<Dr~* mmmk<D Z E R O tf b 7* V- >ifcD 
1. UL«noi^2 0 0 hl±, ZP6 8 £*9-t!ST*-?liiZTl£ 
^LB|v*£:li£;£*^ £fr£6 8#<^- K/n^^f-^iif^ZERO 
fcf>> h^V-V^D 1. 2tLXmiJlr2>o M#ff2 0 0 if*. ZP75J:U 
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^*SB«^OZEROtfy h"/V-V*Dl. 3 £ Uffi^t^o 0 0 

jli, ZP 7 6 i 0 _Lffif-*lgZT 1 *36U3lv»fcflt***, <1*l£7 6#<7) 
3 - K7n 7 ^ Of - Z E R O e 7 h^V->tDl. 

[0 0 7 0] 

-feU^^2 0 0 b^2 0 0 d^ f-^ZD3?:WW> 6 
7#<DTCfc>*H~ 1 3 1#> 6 8#^>ft^i9^1 3 2#. 7 5#<7>lt*> I? £ 1 3 9 
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